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We describe below the preparation of some new substituted phenyltrimethyl-
silanes, m- and »-XC.H ,SiMe;, required for kinetic studies, in which X = P(O)Ph,,
P{O)Me,, P{O}(OEt);, P(O)(OH},, P(O)Cl,, OP(O)(OEt},, CH.P(O)(OEt),, CH,P-
(O)(OH)},, and Me,P-I-.

EXPERIMENTAL

Dietivl m- and p-(trimetbyIsilyvl) phenviphosphonaie

The Grignard reagent prepared in tetrahvdrofuran from (p-chlorophenyl)-
trimethylsilane (87 g, 0.50 mole) and magnesium (12.2 g, 0.50 g-atom) was added
slowly to diethyl phosphorochloridate (77.4 g, 0.45 mole) in diethyl ether (x50 ml).
The mixture was refluxed for 1 h and allowed to ccol, and was then treated with cold
dilute sulphuric acid. Ether extraction was followed by washing (2 N NaOH, then
water) and dryving {Na,SO,) of the extract, removal of the solvent, and rapid distii-
lation of the residual oil. Fractionation of the distillate gave diethyl p-{trimethyvisilyl)-
phenvlphosphonate {78 g, 60 9,), b.p. 154-136°/2.5 mm, n¥ 1.4933. (Found: C, 54.7;
H, 8.2. C;;H,30,PS1 caled.: C, 54.55; H, S.059,.)

The szfa-isomer, b.p. 1.42-143°%/2.2 mm, #} 1.4915, was similarly prepared in
6095 vield. (Found: C, 54.1; H, 7.8°2,.)

- And p-(irimeihyisivlyphenylphosphonic dichlorids

Diethyl p-(trimethvlsilyl)phenvlphosphonate (14.2 g, 0.050 mole) was refluxed
with phosphorus pentachloride (20.8 g, 0.10 mole) for 2z h. Distillation gave phosphoryl
chloride followed by p-(trimethylsilvl)phenyiphosphonic dichloride (9.5 g, 70 95), b.p.
124-1287/1.12 mm, which solidified to give crystals of m.p. 44-45°. (Found: C, 38.8;
H, 1.7; Cl, 26.7. CgH,3C1,OPS1 caled.: C, 40.4; H, 4.8; Cl, 27.1 %)

Similarly prepared in 66 °; yield was the mefa-isomer, b.p. 131-132°/2.5 mm,
ng 1.5352. (Found: Cl, 26.59;,.)

m- And p-{trimethyvisilylyphenylphosphonic acid
To a solution of p-(trimethyisilyl)phenylphosphonic dichloride (4 g) in acetone
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{xo ml} was added sufficient z \" aqueous sodium hvdroxide to give a clear solution.
The mixture was acidified, and the precipitate was taken up in ether and recovered
by evaporation of the ether. Three recrystallizations from light petroleum (b.p.
60-80°) gave p-(trimethylsilyllphenylphosphonic acid, m.p. 174-175°. {Found: C,
.5; H, 6.3. CH,;0,PSI calcd.: C, 46.95; H, 6.5 %)
The meta-isomer, m.p. g6—9S8°, was prepared similarly. (Found: C, 4657; H
6.4%.)

s

Diphenyl{p- and m-(trimethyvistlyvl)phenvl phosphine oxide

p-{Trimethylsilyvi)phenylphosphonic dichloride (5.5 g, 0.022 mole) in ether (20
ml) was added to the Grignard reagent from bromobenzene (9.1 g, 0.060 mole) and
magnesium (1.4} g, 0.060 g-atom) in ether, and the mixture was refluxed for 2 h.
The usual working-up gave an oil which ervstallized slowlyv. Recrvstallization from
hight petroleum (b.p. 60-50°) gave impure material of m.p. 75-80°, and so the solution
in light petroleum was chromato"rapmd on alumina with benzene and 6:1 benzene/
methanol as eluanis. Recrystallization from light petroleum then gave diphenyl{p-
trimeth_vbil_\-l)phenyi:phosphine oxide (5 g), m.p. 93°. {Found: C, 7z.0; H, 6.7.
C. H.,OPSi caled.: C, 72.0; H, 8.6°,)

A similar procedure gave the mefa-isomer, b.p. z12 15310 I mm, as a glass,
which c¢rystallized after several months. {Found: C, 72.0; H, 6.5°,

—

Dancthyl” p-{trimcthvisiiviphenyl phosphine oxide
p-{Trimethvisilviphenylphosphonic dichloride (34 &, 0.125 mole) In a little
ether was added to the Grignard reagent made from methvl iodide (42.6 g, 0.30 mole)
and magnesium (7.5 g, 0.31 g-atom) in ether, and the mixture was refluxed for = h.
Addition of dilute sulphuric acid gave two organic layers, and the lower of these was
separated and dissolved in chloroform. The chloroform solution was washed, dried
{Xa.S0,}, and evaporated to leave a vellow oil which slowly solidified. Recrvstal-
lization from light petroleum gave dimethyvl’p-{trimethyvisiivl)phenyl phosphine cxide
{122,439%), mp.114°. {Found:C, 53.1; H,8.5.C,,;H ,OPSicaled.: C, 55.35; H, 8.4 °.)

Trimsethvi - and p-{irimetiivisilviyphenyl phosphoninm iodide and fivdroxide

A solution of dimethyl” p-{trimethylsilyl}phenvl phosphine oxide (5.8 g, 0.025
mole) in benzene (40 ml) was added to lithium aluminium hydride (1.9 g, 0.05 mole)
in di-z-butyl] ether (40 ml}. The mixture was stirred and refluxed under nitrogen for 3 h,
then cooled and treated carefully with cold dilute aqueous sodium hyvdroxide. The
organic laver was separated and filtered under nitrogen, and the solvent was removed
to leave an oil. This was dissolved in benzene, and methyliodide was added. The solid
which formed was recrystallized from chloroform/light petroleum (b.p. 60-807) to
give trimethyl p-{irimethyvisilvl) phenyl phosphonium iodide (535 °;), m.p. 183-184°.
iFound: C, yo.7; H, 6.25. C,.H,.IPSi calcd.: C, 30.g9; H, 6.25°,.)

‘The 1odide was converted into the hydroxide by boiling with an aqueous
suspension of silver oxide. The solution was filtered, and the filtrate was concentrated
on a roiary evaporator to leave an oil which was crystallized by conceniration of its
soiziion in ethanol. Several repetitions of the crustallization left a white cryvstalline
hyeroscopic material which was used without further purification.’

The m:eia-isomer of the 1odide, m.p. 173° from the impure phosphine oxide,
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was prepared analogously, but with recrystallization from ethyl acetate, in 40 % yield.
(Found: C, 40.8; H, 6.4 %.

Diethyl m- and p-(trimethylsilyl)phenyl phosphate

Sodium (4.14 g, 0.18 g-atom) was dissolved in ethanol (60 ml) and p-(trimethyl-
silyl)phenol (30 g, 0.18 mole) in ethanol (6o ml) was added, followed by diethyl
phosphorochloridate (30.0 g, 0.18 mole) in benzene (60 m!). The mixture was refluxed
for 3 h then added to water. Ether extraction followed by washing and drying
{X2:S0,) of the extract, and removal of the ether left a liquid which was fractionated
to give diethyl p-{trimethylsilyl)phenyl phosphate (20 g, 45 %), b.p. 145-150°/2—=2.5
mm, 135 1.4840. (Found: C, 52.4; H, 7.7. C;3H.30,PSi caled.: C, 51.8; H, 7.6 %.)

The meta-isomer, b.p. 148-150°/1.0 mm, ng 1.4900, was prepared analogously
in 50 % vield. (Found: C, 51.3; H, 7.4%.)

Dicthvl m- and p-{trinsethylsilvl)benzyvlphosphonate

Sodium (4.6 g, 0.20 g-atom) was dissolved in a mixture of diethyl phosphonate
(28 g, 0.21 mole) and light petroleum (b.p. 60-80°) (50 ml). p-(Trimethylsilyl)benzyl
bromide (37.0 g, 0.18 mole) was added, and the mixture was refluxed for 6 h. Removal
of the precipitated sodium bromide, followed by fractionation, gave diethyl p-(tri-
methylsilyl)benzyiphosphonate (30 g, 55 mole), b.p. x51-153°/1.0 mm, #¥ 1.4397.
(Found: C, 55.9; H, 8.6. C, H.;O,PSi caled.: C, 55.9; H, 8.39,.)

The meta-isomer, b.p. 149-151°/2.3 mm, n5 1.4883, was prepared analogously
in 60 °; vield. (Found: C, 55.3; H, S.x9;.)

- Aud p-(trimethyisilvi)benzyvilpliosphonic acid

Diethyl p-(trimethylsilyl)benzyviphosphonate (1o0.0 g, 0.033 mole) was refluxed
for 4 h with phosphorus pentachloride (13.5 g, 0.066 mole). After removal of
phosphoryl chloride, the residue was fractionated to give a liquid (ca. 4 g) of b.p.
1507°/2 mm, which was assumed to be the acid chloride. This was dissolved in acetone
and treated with sufficient 2 )\ aqueous sodium hydroxide to give a clear solution,
which was then acidified. Ether extraction followed byv removal of the ether left a
solid which was recrystallized to give p-(trimethylsilyl)benzyviphosphonic acid (25 %),
m.p. 167-163°. (Found: C, 48.9; H, 7.0. C,oH.0,PSi caled.: C, 49.15; H, 7.0°.)

The scta-isomer, m.p. 144°, was prepared analogously in similar yield. (Found:
C, 49.0; H,6.99%.)
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SUMMARY

We have prepared some substituted phenylirimethyvisilanes, - and -
XCgH,SiMe;, in which X = P(O)Ph,, P{O)Me., P{O)(OEt),, P(0)(OH),, P(0O)Cl,,
OP(0)(OEt),, CH,P(0)(OEt),, CH,P(0)(OH). and Me P-I-.
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